Hyperglycemia and diabetic renal change in a model of polyvinyl alcohol bioartificial pancreas transplantation.
We have developed a bioartificial pancreas transplantation method using polyvinyl alcohol. Using this model, the relationship between hyperglycemia and parameters that represent renal function was investigated. Plasma glucose, 1,5-anhydro-d-glucitol (1,5-AG), and renal factors including plasma urea nitrogen and creatinine levels, urine volume, glucose, and albumin were examined once a week for 9 weeks in diabetic mice with or without transplantation of encapsulated rat islets, and in normal C57BL/6 mice. The mesangial matrix fraction of the glomerulus was measured histologically. The mice were classified into 3 groups according to their mean plasma glucose levels as either severe (n = 17) or mild (n = 23) hyperglycemia or normoglycemia (n = 11). The plasma glucose, renal factors, and mesangial matrix fraction were tested by single and multiple regression analyses. Almost all the renal factors correlated significantly with mean plasma glucose and 1,5-AG levels. The level and duration of hyperglycemia estimated by the area under the curve above basal correlated most significantly with mesangial matrix fraction. Bioartificial pancreas transplantation significantly reduced the deterioration of renal factors. The 1,5-AG was useful to predict urine albumin loss. The level and duration of hyperglycemia determined the degree of renal damage, which were reduced by bioartificial pancreas transplantation.